Fatty acid activation of the uncoupling proteins requires the presence of the central matrix loop from UCP1.
Noradrenaline signals the initiation of brown fat thermogenesis and the fatty acids liberated by the hormone-stimulated lipolysis act as second messengers to activate the uncoupling protein UCP1. UCP1 is a mitochondrial transporter that catalyses the re-entry of protons to the mitochondrial matrix thus allowing a regulated discharge of the proton gradient. The high affinity of UCP1 for fatty acids is a distinct feature of this uncoupling protein. The uncoupling proteins belong to a protein superfamily formed by the mitochondrial metabolite carriers. Members of this family present a tripartite structure where a domain containing two transmembrane helices, linked by a long hydrophilic loop, is repeated three times. Using protein chimeras, where the repeats had been swapped between UCP1 and UCP3, it has been shown that the central third of UCP1 is necessary and sufficient for the response of the protein to fatty acids. We have extended those studies and in the present report we have generated protein chimeras where different regions of the second repeat of UCP1 have been sequentially replaced with their UCP2 counterparts. The resulting chimeras present a progressive degradation of the characteristic bioenergetic properties of UCP1. We demonstrate that the presence of the second matrix loop is necessary for the high affinity activation of UCP1 by fatty acids.